Long-term GABA treatment elicits supersensitivity of quisqualate-preferring metabotropic glutamate receptor in cultured rat cerebellar neurons.
In primary cultures of rat cerebellar granule neurons, GABA treatment (50 microM, 7 days) caused a withdrawal supersensitivity selective for the metabotropic glutamate receptors that mainly prefer L-glutamate, quisqualate and, to a lesser extent, kainate. The withdrawal supersensitivity was absent when 10 microM SR-95531 was coadministered with GABA during the treatment period, an event that suggests the GABAA receptors primarily produced the GABA treatment effect. This was supported further by the inability of baclofen treatment to mimic completely the treatment effect of GABA. Withdrawal from 7 days of baclofen treatment only produced a slight increase in the metabotropic effect of L-glutamate and carbachol. In addition, in untreated neurons, baclofen had no acute effect, whereas GABA inhibited the effect of L-glutamate and carbachol. The inhibitory effect of GABA was reversed by SR-95531 and was absent in neurons treated with GABA. These observations suggest the involvement of GABAA receptors and the apparent development of tolerance to GABA, respectively. Also, dependence on GABA may have occurred; the metabotropic effects of glutamate, kainate, and quisqualate were not altered in neurons maintained with GABA treatment.